Introduction
It is widely recognized that energy development provides a wide range of tangible positive products but at the expense of numerous of environmental impacts. Nowhere is this manifest more dramatically than in Wyoming and adjacent states. The Greater Yellowstone Area, largely in NW Wyoming, is among the most treasured and protected lands on the planet. However, and especially to the south, this abuts against some of the most intensively exploited zones of public lands. Here largely beneath the sagebrush steppe but extending into adjacent uplands and mountains are considerable deposits of natural gas, coal, uranium and petroleum. The surface is also is being developed for wind and solar resources, and trona, phosphates, and bentonite have been mined here for decades.
The rate of developmentis at the heart of this economic, environmental, political and social conundrum. The economic outputs for Wyoming's industries and citizens are significant corporate profits, opportunities for employment and tax derived benefits. Environmental impacts are associated with air, water and land perturbations. Although there is unabashed attenuation of physical and chemical characteristics of regional air-sheds, watersheds, and soils; biological communities are the ultimate concern. The environmental issues associated with such development are legion, but are exacerbated by complicated surface and subsurface ownership.
Bifurcated ownership (split estate) is only one of several political issues that include a mixture of federal and state land management types, mismatch of governmental management philosophies, shared boundaries with diverse private landowners and users, and interfaces with municipalities.
The mission of the Wyoming Reclamation and Restoration Center is largely centered on management of extensively managed lands, making provision for education, providing a physical and economic environment where families can exist and prosper are certainly as much a component of stabilizing Wyoming's energy and extractive industries as is reclamation and restoration of air-sheds, watersheds and soils.
The main land management agency of publically owned lands in the energy development corridor of Wyoming is the Bureau of Land Management (BLM). They also manage the subsurface (split estate) under BLM lands as well as the subsurface under some other public lands (e.g. U.S. Forest Service) and under some private lands as well. BLM's articulated assumption is that disturbances resultant from development on lands under their control can and will be ameliorated to standards consistent with the pre-disturbance conditions. BLM has made the case that this reclamation of disturbed lands is a component of the justification to the public for leasing of lands to developers. Thus, the Wyoming state BLM has embarked on developing a comprehensive State Reclamation Policy. Included in their policy is development of monitoring criteria to assure ultimate successful reclamation of sites and restoration of ecosystems.
The Forest Service, Fish and Wildlife Service, Bureau of Indian Affairs, National Park Service and other Federal entities along with State of Wyoming also have very significant surface holding. These lands range from being held in large, continuous tracks to marked as in a checkerboard arrangement, with every other section being private and those held in the public trust managed by various agencies. In general the aim of all land agencies and certainly private land owners too, is that post energy development, the land be returned to some near approximation of its former use be it wildlife habitat, domestic grazing, intensive agriculture or recreational usage.
The scale of disturbance across Wyoming is substantial. In the state there are about 100,000 existing oil and gas wells either plugged or abandoned or in production. There are tens of thousands more planned. To serve these wells there are over 40,000 kilometers of major pipeline (this does not include the capillary lines that serve each well). There is 100,000 hectares of surface coalmines (active and reclaimed), and smaller areas of other energy or mineral extraction (e.g. trona, bentonite) related disturbances. The energy Wyoming exports exceeds the energy usage of the state of California by 40% , provides more than 10% of the energy requirement of the United States (Surdam, 2008 ) and as such is the driver of most of Wyoming's economy. But too, there are land disturbances connected with natural catastrophic events such as wind and water erosion, fire, over use of plant cover by grazers, degradation of resources by off-road vehicles, abuse of wetlands and riparian areas, invasive species, insect outbreaks, drought.
All of these disturbances potentially come under a level of consideration by the WRRC.
Clearly not all of these can be actively considered at one time. There have been, are and will continue to be pressure both scientific and cultural for WRRC to address disturbance issues in the State and region. Entities will see the WRRC in different lights and with a variety of mandates. Currently great focus is being made of the disturbances associated with oil and gas extraction. Part of the unwritten mandate is to stay ahead of expectations, anticipate needs, and to be proactive and nimble. ). The papers in the meeting will cover to a degree the depth and breadth of activities of the WRRC and have brief introduction herein . This paper, however, will address (1) history of reclamation at the University of Wyoming, (2) mission and vision, (3) administrative structure, (4) human resources, (5) interactions, (6) programmatic structures, and (7) funding of the WRRC.
History
In many ways, the early botanical pioneer at the University, Dr. Aven Nelson, established rational, educational philosophy and resources that to this day under pin the art and science of reclamation and restoration ecology at this institution (Knobloch, 2005 for some years, the basic structure of the center was established during this time (Vance, 2001 (Vance, & 2003 as well as the undergraduate minor and the graduate certificate both in Reclamation and
Restoration Ecology (Vance, 2002) . 
Vision
The vision of the center is: To be a premier regional center for restoration, reclamation and rehabilitation of disturbed ecosystems based of sound ecological, agricultural and economic practices.
Mission
The 
Administrative Structure
The current WRRC director oversees a staff of one office manager, and one research associate involved especially with outreach publications. One graduate student (supported by an assistantship allocated from the UW-Agriculture Experiment Station) is also assigned to the Center.
Interactions
During most of the past two years of activity of the WRRC, efforts have been made to establish professional alliances with various entities. These included university faculty and staff from various university organizations, state and federal agencies, private landowners, energy and mineral development companies, and consulting companies.
University units associated with the center include: 
Programmatic Structure
Overall programs of the WRRC are separated into instructional, extension/outreach and research.
Instructional Programs
The WRRC is the is responsible for maintaining and auditing two degree options, an undergraduate minor and a graduate certificate
Undergraduate Minor in Reclamation & Restoration Ecology. Reclamation and Restoration
Ecology (RRE) involves the use of basic and applied ecological concepts to rehabilitate and restore processes and functions to disturbed ecosystems. Ecosystems of concern include: coal and bentonite mined lands, uranium mines, lands disturbed through drilling for and pipeline transport of natural gas and oil, altered wetlands, degraded rivers and streams, lands infested with exotic plants or noxious weeds, eroding range and forest watersheds, fragile arid and semiarid rangelands, CBM product water disposal sites, lands contaminated by toxic chemicals (Pb, As, Cd, Hg, organic compounds, oils, tars, radioactive materials, etc.), and alkali/salt mudflats, etc. The RRE minor ensures students an education in the use of basic and applied ecological concepts to rehabilitate and restore processes and functions to disturbed ecosystems.
Students take a variety of courses to secure a strong background in reclamation and restoration ecology but can take a variety of other courses to mould the minor to fit their interests. The core courses include General Ecology, Introduction to Soil Science, Reclamation of Drastically Disturbed Lands, Rangeland Restoration Ecology and a comprehensive seminar course. Elective courses are taken in planning and policy, above-ground processes and belowground processes. Elective courses are in the areas of planning and policy, and reclamation processes.  Halogeton to be put on the noxious weed list. Will require state funding to combat this weed.
 Nitrogen dynamics-leguminous, non-leguminous, cryptogamic (microbiotic crusts) merits further investigation.
 Interactions between soil and wildlife are not delineated.
 Site adapted seed and seed germination research is needed.
 Because precipitation is so erratic and low, more investigation of supplementing rainfall is needed. This may include judicious irrigation and catchment of snow using snow fence technology.
 Because soil handling is awkward, storage is difficult, re-spreading is time consuming, and there is never enough soil, more research is needed to address these issues. At present, the center is structured to support education, extension/outreach and research.
This structure reflects the mission of the University in general and likely will not change in the future. The symposium of which this paper is a component will show-case some of the specific projects associated with the center.
